Naloxone, given before but not after stress exposure, enhances stress-induced increases in regional brain noradrenaline release.
Male Wistar rats were injected with either saline or naloxone at a dose of 5 mg/kg either 10 min before exposure to a 1-hour period of immobilization stress or after exposure to the same stress for 2 hours which was then followed by a further 1-hour stress exposure (a total of 3 hours of immobilization stress). Levels of noradrenaline (NA) and its major metabolite, 3-methoxy-4-hydroxyphenylethyleneglycol sulfate (MHPG-SO4) in six discrete brain regions were determined fluorometrically. Both one hour and three hours of immobilization stress significantly increased MHPG-SO4 levels in all brain regions examined. This effect was accompanied by significant reductions of NA levels excluding the cerebral cortex after 1 hour of stress. Naloxone, injected prior to stress exposure, significantly enhanced MHPG-SO4 increases in the hypothalamus, amygdala and thalamus, but did not do so when injected 2 hours after stress exposure. Naloxone administration at either time did not affect stress-induced increases in MHPG-SO4 levels in the hippocampus, cerebral cortex or pons plus medulla oblongata. These results suggest that naloxone enhances stress-induced increases in NA release in the hypothalamus, amygdala and thalamus only during the early period of immobilization stress. Furthermore, these findings suggest that endogenous opioid peptides might be preferentially released during the initial exposure to stress.